Summary of Track 6: Modeling and Simulation  by Wang, Limin
 Procedia Engineering  102 ( 2015 )  1271 – 1273 
Available online at www.sciencedirect.com
1877-7058 © 2015 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Selection and peer-review under responsibility of Chinese Society of Particuology, Institute of Process Engineering, Chinese Academy of Sciences (CAS)
doi: 10.1016/j.proeng.2015.01.257 
ScienceDirect
Summary of Track 6: Modeling and Simulation 
Limin Wang 
Institute of Process Engineering, Chinese Academy of Sciences, Beijing, China 
 
The track on Modeling and Simulation was organized by Prof. Yi Cheng from Tsinghua 
University and Prof. Wei Ge from Institute of Process Engineering, Chinese Academy of Sciences. 
This track has 8 keynote lectures, 6 invited speakers, 136 oral speakers and 21 posters, and it mainly 
contains six sessions, namely discrete element methods, Euler-Lagrange approaches, Euler-Euler 
approaches, population balance and molecular models, fundamentals of modeling and simulation, and 
applications of modeling and simulation, respectively.  
As for discrete element methods, Prof. Aibing Yu, from Monash University, Australia, reviewed 
the recent developments of the CFD-DEM modelling for particle-fluid flows, while Prof. Toshitsugu 
Tanaka, from Osaka University, Japan, reported a similar work mainly for dense gas-solid flows. Prof. 
Runyu Yang, from The University of New South Wales, Australia, introduced a numerical modeling of 
die and unconfined compactions of wet particles. Prof. Jin Y. Ooi, from The University of Edinburgh, 
UK, reported the application of discrete element method for simulation of cemented granular materials. 
Dr. Kejun Dong, from The University of New South Wales, Australia, proposed a novel method to 
model non-spherical particles for discrete particle simulation. Prof. Antonio Munjiza, from Queen 
Mary University of London, UK, applied the virtual experiments to reveal the micromechanical 
mechanisms behind the blood plasma transport of red blood cells. Prof. Ali Asghar Mirghasemi, from 
University of Tehran, Iran, presented a series of DEM (discrete element method) simulations to model 
the effect of porosity and tortuosity on the coefficient of permeability for montmorillonite and to 
investigate the effect of initial elliptical particles orientation on macro and micromechanical behavior 
of granular materials. This session mainly features new discrete element methods need to be developed 
that could adapt to complex particles, such as non-spherical shape, particle size distribution, adhesion, 
liquid bridge, inter-particle cohesive force on the bulk behaviour of particulate systems. 
As for Euler-Lagrange/Euler approaches, Prof. Yuntian Feng, from Swansea University, UK, 
proposed a coupled lattice Boltzmann method and discrete element method (LBM-DEM) for modelling 
multi-physics problems in fluid-particle systems. In his method, the lattice size is an order of 
magnitude which is smaller than the size of particles and LES (large eddy simulation) is incorporated 
to capture the turbulent structures. Also based on lattice Boltzmann and discrete element approach, 
Prof. Limin Wang, from Institute of Process Engineering, Chinese Academy of Sciences, developed a 
lattice Boltzmann based discrete simulation for gas-solid flows where a similar coupling strategy like 
that in Feng’s method is used. In Wang’s method, the discrete element method is employed to describe 
the motion of individual particles, and the modified lattice Boltzmann equation is applied to model the 
gas flow at scale larger than the particles; the latter is the mainly different compared to Feng’s method. 
Prof. Stefan Pirker, from Johannes Kepler University Linz, Austria, introduced an Eulerian and 
Lagrangian hybrid model for numerical study of a bi-disperse gas-solid fluidized bed. Prof. Lixing 
Zhou, from Tsinghua University, China, reported the two-phase turbulence models in 
Eulerian-Eulerian simulation for gas-particle flows and coal combustion. Dr. Takuya Tsuji, from Osaka 
University, Japan, investigated the influence of a solid wall on a flow including dense moving solid 
particles by DNS (direct numerical simulation). Dr. Xuesong Lu, from University of Cambridge, UK, 
explored the origins of any inaccuracies in using TFM (two-fluid model) for modeling fluidized beds. 
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Prof. Chuan-Yu (Charley) Wu, from University of Surrey, UK, suggested a theoretical model for the 
impact of a particle with a powder bed. Prof. Guodong Jin, from Institute of Mechanics, Chinese 
Academy of Sciences, proposed a new particle subgrid scale model for LES of particle-laden 
turbulence. Prof. Stefan Heinrich, from Hamburg University of Technology, Germany, investigated the 
particle flow stability in a novel prismatic spouted bed by DPM (discrete particle model). In addition, 
Dr. Yali Tang, from Eindhoven University of Technology, the Netherlands, applied the immersed 
boundary method to investigate the drag force in particle suspensions, and Dr. Shiliang Yang, from 
Zhejiang University, China, presented a high-fidelity simulation of circulating fluidized beds. These 
two sessions mainly feature faster and high-fidelity (accuracy) simulations for gas-solid flows at 
different levels, such as LBM for model fluid flows implemented easily in Euler-Lagrange approach, 
fully resolved numerical simulations for gas-solid flows, and the results are satisfactory.  
As for population balance and molecular models, Dr. Akinola Falola, from University of Leeds, 
UK, developed a novel population balance modeling of stirred media nanomilling of α-Alumina. Prof. 
Dongsheng Wen, from Queen Mary University of London and University of Leeds, UK, introduced the 
molecular dynamics simulation of interfacial heat transport from a gold nanoparticle. Dr. Maxim 
Puchkov, from Center for Innovations in Computer-Aided Pharmaceutics (CINCAP), Switzerland, 
reported the application of a three dimensional cellular automata for modeling the heterogeneous 
pharmaceutical compacts.  
As for fundamentals/applications of modeling and simulation, with the lattice Boltzmann based 
direct numerical simulation, Prof. Harry E. A. Van den Akker, from The University of Limerick, 
Ireland and Delft University of Technology, the Netherlands, investigated the flow around a single 
particle and multiple particles respectively in a dispersed two-phase flow system. Further, he discussed 
the obtained results related to the empirical drag and lift coefficients for particle motion, and 
investigated its application in RANS (Reynolds averaged Navier-Stokes) and LES based simulations. 
Subsequently, Dr. William Rogers, from National Energy Technology Laboratory (NETL), USA, 
summarized the recent progress of uncertainty quantification methods for multiphase CFD made at 
NETL. Prof. Stefan Luding, from University of Twente, the Netherlands, introduced discrete particle 
method for modeling the cohesive powder. Dr. Yansong Shen, from The University of New South 
Wales, Australia, proposed a numerical model for simulation of the coal combustion in ironmaking 
blast furnace. Prof. Ning Yang, from Institute of Process Engineering, Chinese Academy of Sciences, 
introduced the application of a CFD-EMMS-DEM solution strategy to investigate the residence time 
distribution of particles in liquid-solid and gas-liquid-solid fluidized beds. Prof. Jie Xiao, from 
Soochow University, China, reported a multi-scale modeling approach to analyze the surface 
compositions of spray-dried two-component powders produced under various conditions. Dr. Guoqiang 
Chen, from Shanghai Jiao Tong University, China, presented a multi-scale model consisted of a 
two-phase CFD model incorporating a single particle model and a population balance model to capture 
the intraparticle molecule transfer and reaction, particle kinetics and gas-solid flow behaviors in FCC 
risers. Dr. Liqiang Lu, from Institute of Process Engineering, Chinese Academy of Sciences, reported a 
coarse-grained DPM considering the meso-scale structure based on the energy-minimization 
multi-scale (EMMS) model, which can be orders of magnitude faster than the traditional DPM and can 
take full advantage of CPU-GPU (graphics processing unit) hybrid supercomputing. Dr. Shengbin Di, 
from Institute of Process Engineering, Chinese Academy of Sciences, introduced an improved 
immersed boundary method for direct numerical simulation of fluid flow and heat transfer in particle 
laden flows. The two sessions mainly feature more efficient models required for practical flows and 
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engineering applications, such as multi-physics coupling, multi-scale modeling, coarse-grained 
simulation approaches, and parcel technique. In addition, the uncertainties associated with computer 
simulation of multiphase flows are an important topic. 
 Modeling and simulation is a very promising tool to obtain a fundamental insight into the 
complex dynamic behavior of particle systems and to predict the complex behaviors encountered in 
engineer-scale equipment. In this track there are a large number of numerical methods for modeling the 
particle systems at different length and time scales and a lot of excellent reports, not only by some 
famous scholars and experts in the world, but also by some young Ph. D candidates.  
 
